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n NMR and molecular modeling studies of the interaction
of artificial AP lyases with a DNA duplex containing an
apurinic abasic site model. Yannick Coppel, Jean-
François Constant, Christian Coulombeau, Martine
Demeunynck, Julian Garcia and Jean Lhomme (1997).
Biochemistry 36, 4831–4843.
Tailor-made molecules, DTAc and ATAc, which incorporate a
nucleic base (adenine or 2,6-diaminopurine) linked to an
intercalator, cleave abasic sites in DNA via a β-elimination
reaction. The three-dimensional structures of DTAc and ATAc
bound to a DNA undecamer duplex have been studied by
NMR. DTAc and ATAc interact in a very similar fashion and
form two different complexes with DNA. In both complexes,
the acridine ring intercalates between specific base pairs, the
linker is located in the minor groove, and the base moiety
docks in the abasic site. (See also Coppel et al. Biochemistry 36,
4817–4830 for structure detail of abasic DNA duplex.)
20 February 1997, Biochemistry
n Molecular organization in site-specific recombination:
the catalytic domain of bacteriophage HP1 integrase at
2.7 Å resolution. Alison Burgess Hickman, Shani
Waninger, John J Scocca and Fred Dyda (1997). Cell 89,
227–237.
HP1 integrase promotes site-specific recombination of the
HP1 genome into that of Haemophilus influenzae. The catalytic
domain has a novel fold of closely-packed a helices, a surface b
sheet, and an ordered 17-residue C-terminal tail. Dimers are
formed by interactions between monomer tails; this orients
active-site clefts antiparallel to each other. (See also Kwon et al.
Science 276, 126–131.)
18 April 1997, Cell 
n Crystal structure of an Hsp90–geldanamycin complex:
targeting of a protein chaperone by an antitumor agent.
Charles E Stebbins, Alicia A Russo, Christine Schneider,
Neal Rosen, F Ulrich Hartl and Nikola P Pavletich (1997).
Cell 89, 239–250.
The Hsp90 chaperone is required for the activation of several
families of eukaryotic protein kinases and nuclear hormone
receptors, many of which are proto-oncogenic. The structure of
the geldanamycin-binding domain of Hsp90 (residues 9–232)
reveals a pronounced pocket, 15Å deep, which is highly con-
served across species. Geldanamycin binds inside this pocket.
18 April 1997, Cell
n Structure of RGS4 bound to AIF4
–-activated Gia1:
stabilization of the transition state for GTP hydrolysis.
John JG Tesmer, David M Berman, Alfred G Gilman and
Stephen R Sprang (1997). Cell 89, 251–261.
RGS proteins are GTPase activators for heterotrimeric G
proteins. The authors report the crystal structure of the RGS
protein, RGS4, complexed with Gia1–Mg
2+–GDP–AIF4
–.
Only the core domain of RGS4 is visible in the crystal. The
core domain binds to the three switch regions of Gia1 but
does not contribute catalytic residues that directly interact
with either GDP or ALF4
–. Therefore, RGS4 appears to
catalyze rapid hydrolysis of GTP primarily by stabilizing the
switch regions of GIia1
18 April 1997, Cell
n Core structure of gp41 from the HIV envelope
glycoprotein. David C Chan, Deborah Fass, James M
Berger and Peter S Kim (1997). Cell 89, 263–273.
The envelope glycoprotein of human immunodeficiency virus
type 1 (HIV-1) consists of a complex of gp120 and gp41. gp41
mediates fusion between viral and cellular membranes.
Previous studies identified an a-helical domain within gp41
composed of a trimer of two interacting peptides. The crystal
structure of this complex is a six-helix bundle and is similar to
the low-pH-induced conformation of influenza hemagglutinin.
18 April 1997, Cell
n Crystal structure of chicken riboflavin-binding protein.
Hugo L Monaco (1997). EMBO Journal 16, 1475–1483.
The 2.5 Å crystal structure of chicken egg white riboflavin-
binding protein consists of two domains. The ligand-binding
domain has a large number of disulfide bridges. A second
domain is made up of two helices and a flexible phosphory-
lated region. The riboflavin molecule binds to the protein with
the isoalloxazine ring stacked in between the rings of tyrosine
and tryptophan.
1 April 1997, The EMBO Journal
n Structure of the complex of an Fab fragment of a
neutralizing antibody with foot-and-mouth disease
virus: positioning of a highly mobile antigenic loop.
Elizabeth A Hewat, Nuria Verdaguer, Ignacio Fita, Wendy
Blakemore, Sharon Brookes, Andrew King, John Newman,
Esteban Domingo, Mauricio G Mateu and David I Stuart
(1997). EMBO J. 16, 1492–1500.
Data from cryo-electron microscopy and X-ray crystallography
have been combined to study the interactions of foot-and-mouth
disease virus (FMDV) with a strongly neutralizing monoclonal
antibody. The Fab interacts almost exclusively with the GH-
loop of the viral protein VP1, making very few other contacts
with the viral capsid, and it projects radially from the viral
surface, making it impossible to model bivalent binding
without severely distorting the Fabs.
1 April 1997, The EMBO Journal
n Crystal structure of a maltotetraose-forming exo-amylase
from Pseudomonas stutzeri. Yoshihiro Morishita, Kazuya
Hasegawa, Yoshiki Matsuura, Yukiteru Katsube, Michio
Kubota and Shuzo Sakai (1997). J. Mol. Biol. 267, 661–672.
The crystal structure of the catalytic domain of an exo-type a-
amylase shows that it folds into three domains: one with a (b/a)8-
barrel structure, a second domain which is an elaborate excursion
from the barrel and a third with a five-stranded antiparallel b
sheet. Implications for the catalytic mechanism are discussed.
4 April 1997, Journal of Molecular Biology
n Structure of 20S proteasome from yeast at 2.4 Å
resolution. Michael Groll, Lars Ditzel, Jan Löwe, Daniela
Stock, Matthias Bochtler, Hans D Bartunik and Robert
Huber (1997). Nature 386, 463–471.
The crystal structure of the yeast 20S proteasome shows that
its 28 protein subunits are arranged as an (a1–a7, b1–b7)2
complex in four stacked rings. The interior of the particle,
which harbours the active sites, is only accessible by very
narrow side entrances. The structure shows that the different b
subunits have different protease specificities arising from
different processing of the propeptides. This is the largest
unique structure determined at atomic resolution.
3 April 1997, Nature
n The 2.8 Å structure of hydroxylamine oxidoreductase
from a nitrifying chemoautotrophic bacterium,
Nitrosomonas europaea. Noriyuki Igarashi, Hideaki
Moriyama, Taketomo Fujiwara, Yoshihiro Fukumori and
Nobuno Tanaka (1997). Nat. Struct. Biol. 4, 276–289.
Chemoautotrophic organisms carry out the fundamental steps
of inorganic material circulation in the biosphere. The authors
describe the 2.8 Å crystal structure of hydroxylamine
oxidoreductase of a nitrifying chemoautotrophic bacterium,
Nitrosomonas europaea. 24 haems are localized in four clusters
within each monomer of the trimeric molecule. The structure
suggests pathways by which electron transfer may occur
through the precisely arranged haems.
April 1997, Nature Structural Biology
n The first structure of an aldehyde dehydrogenase
reveals novel interactions between NAD and the
Rossmann fold. Zhi-Jie Lui, Yuh-Ju Sun, John Rose, Young-
Je Chung, Chwan-Deng Hsiao, Wen-Rui Chang, Ingrid Kuo,
John Perozich, Ronald Lindahl, John Hempel and Bi-Cheng
Wang (1997). Nat. Struct. Biol. 4, 317–326.
The first structure of an aldehyde dehydrogenase (ALDH) is
described at 2.6 Å resolution. Each subunit of the dimeric
enzyme contains an NAD-binding domain, a catalytic domain
and a bridging domain. At the interface of these domains is a
15Å long funnel-shaped passage opening to a putative catalytic
pocket. A novel mode of NAD binding is observed. A
mechanism for enzymatic specificity and activity is postulated.
April 1997, Nature Structural Biology
n Crystal structure of Lyme disease antigen outer surface
protein A complexed with an Fab. Hong Li, John J Dunn,
Benjamin J Luft and Catherine L Lawson (1997).
Proc. Natl. Acad Sci. USA 94, 3584–3589.
OspA is an abundant immunogenic lipoprotein of the Lyme
disease spirochete Borrelia burgdorferi. The crystal structure of
a soluble recombinant form of OspA was solved in a complex
with an Fab fragment. OspA has a repetitive antiparallel β
topology with an unusual non-globular region of ‘freestanding’
sheet connecting globular N- and C-terminal domains. A
potential binding site for an unknown ligand is identified in
the C-terminal domain. 
12 April 1997, Proceedings of the National Academy of
Science USA
n Flexibility in DNA recombination: structure of the
lambda integrase catalytic core. Hyock Joo Kwon,
Radhakrishna Tirumalai, Arthur Landy and Tom Ellenberger
(1997). Science 276, 126–131.
The integrase protein (Int) of Escherichia coli phage λ belongs
to a large family of site-specific DNA recombinases. The
crystal structure of the catalytic domain reveals a seven-helix
bundle cradled by a b sheet and two b hairpins. The attacking
tyrosine nucleophile is located on a flexible loop about 20Å
from a basic groove that contains all the other catalytically
essential residues. This bipartite active site may explain the
capacity for both cis and trans cleavage of DNA. (See also
Hickman et al. Cell 89, 227–237.)
4 April 1997, Science
n Solution structure of 3-oxo-D5-steroid isomerase.
Zheng Rong Wu, Soheila Ebrahimian, Michael E Zawrotny,
Lora D Thornburg, Gabriela C Perez-Alvarado, Paul
Brothers, Ralph M Pollack and Michael F Summers (1997).
Science, 276, 415–418.
The NMR solution structure of the enzyme 3-oxo-∆5-steroid
isomerase, a 28kDa symmetrical dimer, shows that each
monomer comprises three a helices and a six-stranded mixed
b sheet arranged to form a deep hydrophobic cavity.
Catalytically important residues are located near the bottom of
the cavity.
18 April 1997, Science
n Structural basis for ligand-regulated oligomerization of
AraC. Stephen M Soisson, Beth MacDougall-Shackleton,
Robert Schleif and Cynthia Wolberger (1997). Science
276, 421–425.
The crystal structure of the arabinose-binding and dimeriza-
tion domain of the Escherichia coli gene transcription regulatory
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protein AraC was determined in the presence and absence of
L-arabinose. The protein adopts an unusual fold, binding sugar
within a b barrel and completely burying the arabinose with
the N-terminal arm of the protein. Dimer contacts in the
presence of arabinose are mediated by an antiparallel coiled-
coil. In the uncomplexed protein, the N-terminal arm is
disordered, uncovering the sugar-binding pocket and allowing
it to serve as an oligomerization interface.
18 April 1997, Science
n Crystal structure of the nucleotide exchange factor
GrpE bound to the ATPase domain of the molecular
chaperone DnaK. Celia J Harrison, Manajit Hayer-Hartl,
Maurizio Di Liberto, F Ulrich Hartl and John Kuriyan (1997).
Science 276, 431–435.
The crystal structure of the adenine nucleotide exchange
factor GrpE in complex with the nucleotide-free adenosine
triphosphatase (ATPase) domain of Escherichia coli DnaK (heat
shock protein, Hsp70) was determined at 2.8Å resolution. A
dimer of GrpE binds asymmetrically to a single molecule of
DnaK. The structure closely resembles that of the nucleotide-
bound mammalian Hsp70 homolog, except for an outward
rotation of one of the subdomains of the protein. The
conformational change is not consistent with tight nucleotide
binding. Two long a helices extend away from the GrpE dimer
and suggest a role for GrpE in peptide release from DnaK.
18 April 1997, Science
n Crystal structure of human UP1, the domain of hnRNP
A1 that contains two RNA-recognition motifs. Rui-Ming
Xu, Lana Jokhan, Xiaodong Cheng, Akila Mayeda and
Adrian R Krainer (1997). Structure 5, 559–570.
Heterogeneous nuclear ribonucleoprotein (hnRNP) A1 is a
regulator of alternative pre-mRNA splicing in metazoa. The N-
terminal region of human hnRNP A1, termed unwinding
protein 1 (UP1), contains two RNA-recognition motifs (RRMs),
RRM1 and RRM2. The crystal structure of UP1 shows that
each RRM consists of a four-stranded antiparallel b-pleated
sheet and two α helices packed on one side of the b sheet. The
two RRMs are antiparallel and form an extended RNA-binding
surface, thus explaining the synergy between the RRMs.
15 April 1997, Structure
n Crystal structure of the chemotaxis receptor
methyltransferase CheR suggests a conserved structural
motif for binding S-adenosylmethionine. Snezana
Djordjevic and Ann M Stock (1997). Structure 5, 545–558.
The crystal structure of bacterial chemotaxis receptor
methyltransferase CheR, bound to S-adenosylhomocysteine,
reveals a two-domain protein, with a smaller N-terminal helical
domain linked to a larger C-terminal a/b domain. The S-
adenosylhomocysteine-binding site is formed mainly by the
large domain. The structure of CheR shares some similarities
with DNA and RNA methyltransferases, especially in the S-
adenosylmethionine-binding clefts.
26 February 1997, Structure
n The crystal structure of rhamnogalacturonase A from
Aspergillus aculeatus: a right-handed parallel β helix.
Thomas N Petersen, Sakari Kauppinen and Sine Larsen
(1997). Structure 5, 533–544.
Rhamnogalacturonase (Rgase) is an enzyme implicated in the
degradation of the rhamnogalacturonan, RG-1, a component of
the primary cell wall of dicotyledonous plants. The enzyme
folds into a large right-handed parallel β helix, with a core
composed of 13 turns of β strands. A very large hydrophobic
cavity is found in the interior of the β helix. The putative
active site is a groove, oriented perpendicular to the helical
axis, containing a cluster of acidic residues.
15 April 1997, Structure
n Unusual structure of the oxygen-binding site in the
dimeric bacterial hemoglobin from Vitreoscilla sp.
Cataldo Tarricone, Alessandro Galizzi, Alessandro Coda,
Paolo Ascenzi and Martino Bolognesi (1997). Structure 5,
497–507.
The hemoglobin from Vitreoscilla stercoraria (VtHb) is a
homodimer which binds oxygen cooperatively. The VtHb
monomer structure conforms to the well-known globin fold,
but the quaternary assembly is novel. In addition, the heme
distal site structure is very unusual, suggesting that the
regulation of oxygen affinity is quite different from that of
other hemoglobins.
15 April 1997, Structure
n Bovine b-lactoglobulin at 1.8 Å resolution – still an
enigmatic lipocalin. Sharon Brownlow, João H Morais
Cabral, Ron Cooper, Darren R Flower, Stephen J Yewdall,
Igor Polikarpov, Anthony CT North and Lindsay Sawyer
(1997). Structure 5, 481–495.
β-Lactoglobin (b-Lg) is a milk protein of unknown function.
The authors re-determined the structure of b-Lg at 3.0 Å
resolution and identified several errors in the previously
published structures. Incorrect threading of the sequence in
the published structures affects four of the nine b strands. The
basic lipocalin fold of the polypeptide chain is unchanged,
however. 
15 April 1997, Structure
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